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Learning Objectives

As a result of this session, attendees will be able to:
• Understand the scale of US healthcare's greenhouse gas emissions in 

a global context and their sources on campus
• Define decarbonization, its practical implications, and key strategies
• Understand a practical, strategic, stepwise approach to tackling 

greenhouse gas emissions at their facility
• Identify real-life examples of hospitals and health systems that are 

tackling their emissions





Health and Climate are Inextricably Linked

Source: https://noharm-global.org/sites/default/files/documents-files/5961/HealthCaresClimateFootprint_092319.pdf



Source: Healthcare Without Harm  https://noharm-global.org/sites/default/files/documents-
files/5961/HealthCaresClimateFootprint_092319.pdf

US Healthcare Emissions in a Global Context

https://noharm-global.org/sites/default/files/documents-files/5961/HealthCaresClimateFootprint_092319.pdf


If global healthcare were a 
nation, it would be the 5th

largest source of emissions on 
the planet

US Healthcare Emissions in a Global Context



Climate 
Change = 
Risk

HOSPITAL STAFF

COMMUNITY HEALTHUTILITIES

SUPPLY CHAIN

CLIMATE CHANGE 
HAZARDSClimate change 

presents concurrent 
and compounding risks 
to your community, 
utilities, supply chains, 
staff, and facilities, so 
should be managed 
like any other likely 
hazard with tabletop 
exercises and risk 
assessments.





US National Academies (NASEM)
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US Health and Human Services

Healthcare challenged to

REDUCE
Its carbon emissions

BY 50% 
by 2030
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Heath and Human Services Pledge Goals
The HHS pledge was launched on April 22nd 2022 (Earth Day) and the initial signatories were 
announced on June 30th 2022. Signatories voluntarily pledged to:

1. At minimum, reduce organizational emissions by 50% by 2030 (from a baseline no 
earlier than 2008) and achieve net-zero by 2050, publicly accounting for progress on 
this goal every year.

• Share publicly our strategies for reducing on-site emissions (where relevant, addressing sources 
related to on-site energy usage, waste anesthetic gases, vehicle fleets and refrigerants).

2. Designate an executive-level lead for [their] work on reducing emissions by 2023 and 
conduct an inventory of Scope 3 (supply chain) emissions by the end of 2024.

3. Develop and release a climate resilience plan for continuous operations by the end of 
2023, anticipating the needs of groups in our community that experience 
disproportionate risk of climate-related harm.

Over 60 Hospitals and 
Health Systems signed 
on to the Health and 
Human Services Pledge 
in spring 2022, 
representing over 600 
hospitals in the US. 
Additionally, industry 
partners including 
pharmaceutical 
companies, GPOs and 
service providers 
joined the pledge. 
Healthcare entities 
may join the pledge 
until October 2022.



Over 60 hospitals and health systems signed on to 
the HHS Pledge representing over 600 hospitals:

• Atrium Health

• Cherokee Health Systems

• University of California Health

• Northwell Health

• Rush University System for Health

• Northern Arizona Healthcare

• Hackensack Meridian Health

• UW Medicine, 

• Sun River Health

• Ascension
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• Providence Health

• HealthPartners

• Kedren Health

• CommonSpirit Health

• University Medical Center 
of El Paso

• NYC Health + Hospitals

• Boston Medical Center

• Baystate Health

• Stanford Children’s Health

• Stanford Health Care

• Mass General Brigham

• Boston Children’s Hospital

• Tufts Medicine

• Southcoast Health

• Children’s National Hospital

• Mount Sinai Health System

• Kaiser Permanente

• Keck Medicine of USC

• Beth Israel Deaconess Medical Center

• Montefiore

• Henry Ford Health

• Valley Children’s Healthcare

• University of Nebraska Medical 
Center and Nebraska Medicine

• Advocate Aurora Health

• Gillette Children’s

• University of Utah Health

• Steward Health Care System

• DaVita

• NYU Langone Health

• RWJBarnabas Health

• Seattle Children’s



Further Commitments
• Health systems are making bold commitments:

• Ascension: Net zero carbon emissions by 2040
• Providence Health: Carbon negative by 2030
• CommonSpirit: Net-Zero by 2040
• Cleveland Clinic: Carbon neutral by 2027
• Kaiser Permanente: Carbon Neutral by 2020

• Bond rating agencies
• Requiring climate risk disclosures
• Moody’s is rolling out an ESG scorecard focused on climate 

risks
• Investor implications

• More socially aware of ESG issues
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https://www.ascension.org/About/Community-Impact/Environmental-Impact-and-Sustainability
https://www.providence.org/about/advocacy-and-social-responsibility/environmental-stewardship/carbon-negative-goal
https://www.commonspirit.org/news-and-perspectives/news/commonspirit-announces-industry-leading-commitment-to-reach-net-
https://my.clevelandclinic.org/about/community/sustainability/sustainability-global-citizenship/environment
https://about.kaiserpermanente.org/community-health/news/first-carbon-neutral-health-system-in-us


Types of Goals
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Visual Poll What is your organization’s commitment to 
climate?

• We haven’t started talking about climate yet.
• We are just getting started, and are likely to 

make carbon reduction part of our business 
model
• We have a written commitment statement to 

track and reduce carbon
• We measure and disclose our GHG emissions 

and have a formal mitigation plan



The Basics of Strategic Decarbonization Planning

Define the 
starting line

Establish a 
team and its 

priorities

Engage 
stakeholders in 
action ideation

Evaluate and 
prioritize 
actions

Analyze action 
impacts

Choose a 
roadmap model 

to set goals

Build action-
oriented 
roadmap



Emission Sources



Climate Footprint: three 
types of emissions to 
consider

SCOPE 1: Direct emissions from fossil fuels 
burned on site or in owned and operated 
vehicles

SCOPE 2: Purchased electricity or other 
purchased utilities (ie steam or chilled water)

SCOPE 3: Other emissions the occur as a 
result of the entity’s business such as waste 
or commuter travel.



Establish a baseline GHG Emissions Inventory

• Follow the Greenhouse Gas 
(GHG) Protocol
• Decide to include or exclude 

Scope 3 emissions
• Choose organizational boundaries 

and choose Control method
• Engage stakeholders in data 

collection
• Perform analysis



Stanford Health Care (SHC) Emissions Profile
SHC's 2021 location-based carbon footprint was 392,522 mtCO2e. Purchased goods & services & capital 
purchases represent ~ 77% of total



SHC's Scope 1 & 2 Emissions
On-site combustion for steam production remains SHC's largest Scope 1 emission



SHC's Scope 3 Emissions
Scope 3 represents ~80% of a typical organizations carbon footprint.



SHC's Supply Chain Emissions Data



Educate, Align, Build
In summer 2021, SHC hosted its 3-part, virtual Sustainability Visioning Workshop with 100+ participants and 10 guiding subject matter 
experts to set the long-term targets and plans for year 1.



Engage Stakeholders in Ideation

• Ideas come from 
every corner of the 
healthcare ecosystem, 
not just Facilities staff

• Review deferred 
maintenance logs for 
opportunities to fuel 
switch or improve 
efficiency

• Facilitation is key to 
soliciting valuable 
feedback



Evaluate and 
Prioritize Action

• Assess all ideas on a 
rapid basis to begin 
dialogue

• Review scoring with 
stakeholder groups

• Identify projects that 
should proceed to 
the detailed 
evaluation phase



Analyze Action Impacts

• Evaluate each project for carbon and energy 
cost reductions

• Estimate project cost, calculate simple 
payback, and calculate cost per MTCO2e 
reduced

• In addition to a purely financial return, 
calculate returns including avoided cost of 
offsets and the social cost of carbon

• Identify and communicate non-financial 
returns (i.e. resilience)
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Discounted Cashflow - Sensitivity Analysis
Measure: Domestic Hot Water Heat Pump 

Base Cost and Escalation Scenario 1

Financial and carbon analysis
Project Categories Measure Description $ / MT CO2e

Operations Building operator training for efficient system operation $0
Operations Building operator training for efficient system operation $0

Biogas Biogas for cooking $21
Biogas Biogas for other natural gas uses $45

West Building Steam West: Review and adjust humidification setpoints for zones $111
West Steam West: Install water-source heat pump water heaters using CHW return water $623

Main Building Steam Main: Alt humidification: Elec steam generator $1,148
West Building Steam West: Convert Space heating from steam plant to SESI heating HW $1,423
West Building Steam West: Alternative sterilzation and humidification: Electric steam generator $1,542

Operations West: RCx / controls review $1,563
Refrigerants Alternative refrigerants: Low GWP drop-in replacement refrigerants $2,018
Renewables Waste to energy $3,811

West Building Steam Single temp handwashing and vacuum plumbing. Heat recovery on waste water. $4,984
Fleet Fleet Vehicle electrification + EV charging infrastructure $5,318

Renewables Localized solar thermal $5,730
Operations Main: RCx / controls review $6,527
Operations Corridor ACH reduce from 6 to 2 $6,922
Operations West: Full building controls replacement $7,296

Refrigerants Refrig Maint Program: Replace chillers with low-Pressure and low-GWP refrigerant $8,513
Med Gas Anesthetic gas recovery system in West building $9,356

Operations LPCH Main: Air distribution and use in ICUs & door issues $10,383
Envelope LPCH Main: Decrease solar gain Main building lobby $12,170
Kitchen Induction cooking - replacement $14,689
Kitchen Main: Upgrade dishwashers to not use steam/NG $19,096

Main Building Steam Heat recovery in thermal fluid heaters $25,922
Envelope Exterior door weatherproofing $27,688
Envelope LPCH West: Decrease solar gain (shading) West bldg. southern exp and atrium $49,088

Main Building Steam Main: Alternative sterilization: Electric steam generator $80,791
Resilience Upgrade generators - alternative technologies like Fuel Cells $1,025,914
Lighting LED Lighting upgrades at both buildings No emissions
Lighting Lighting controls - occupancy and daylighting No emissions

Renewables Solar PV on West building parking structure No emissions
Resilience Microgrids: PV + Battery storage + load management No emissions



How Fast to Carbon Neutral: Three Conceptual Pathways

• 2024 Goal:
• Implement reduction 

projects

• Purchase offsets beginning 
in year 1 to achieve net 
zero emissions

• 2030 Goal:
• Implement reduction 

projects

• Purchase offsets beginning 
in 2030

• 2040 Goal:
• Implement 

reduction projects

• Purchase offsets beginning 
in 2040
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Build an Action-
Oriented 
Roadmap

• Move from ideas to formal 
projects with design and 
implementation timelines

• Discuss financing options

Build an Action-
Oriented Roadmap



Boston Medical Center

420,000
MEMBER

HEALTH PLAN

MORE THAN

6,600
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514
BED TEACHING
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LARGEST 
PROVIDER OF 
TRAUMA AND 
EMERGENCY 

SERVICES IN NEW 
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BMC’s efforts to ‘go green’ extend 
beyond facilities, transforming the 
way they deliver clinical care
Within the operating rooms at BMC, typically the area of a hospital with the 
largest carbon footprint, changes have been implemented to reduce waste 
and decrease emissions while maintaining excellent care

• Anesthetics with bigger carbon footprints (e.g., desflurane) 
have been replaced with equally effective alternatives that 
have smaller carbon footprints (e.g., sevoflurane)

• A recycling system has been put in place which has led to 38% 
of what would otherwise be trash being recycled

• All hospital lighting has been converted to LED bulbs which 
are 50-80% more efficient than traditional bulbs

• BMC is working to find a use for used “blue wrap,” such as 
making them into BMC totes

• Food consumed by post-operative patients is put in BMC’s 
biodigester, which turns four tons of food waste into water 
every month



BMC is also investing in solar energy on a large scale
• In partnership with the Massachusetts Institute of Technology and the 

Post Office Square Redevelopment Corporation, BMC enabled the 
construction of Summit Farms, a 650-acre, 60-megawatt solar installation 
on farmland in North Carolina

• Summit Farms is the largest renewable-energy project ever built in the US 
through an alliance of diverse buyers

• The solar farm has been delivering power into the mid-Atlantic grid since 
the beginning of 2017

• The solar purchase is equivalent to 100 percent of BMC’s projected 
electric consumption, making BMC the greenest hospital in Boston

• Over the course of the 25-year power purchase agreement, it is expected 
that 146 gigawatt-hours of emissions-free power per year will result in the 
reduction of 119,500 metric tons of carbon dioxide emissions–the 
equivalent of removing 25,250 cars from the road



Atrium Health



Environmental Sustainability 
at Atrium Health

One lesson we learned during the 
COVID-19 pandemic is that health 
systems have the moral obligation, the 
social responsibility and the technical 
skills to lead coalitions that tackle big, 
complex challenges – including climate 
change. As a leader in health, hope and 
healing, we must do everything we can to 
protect and preserve the environment that 
sustains our communities.

- Eugene A. Woods, President and 
CEO of Atrium Health

On June 30, 2022, Atrium Health’s CEO signed the Health Care Sector Pledge at the 
White House, deepening Atrium’s commitment to reduce carbon emissions and make 
health care facilities more resilient to the effects of climate change.

Atrium Health has committed to achieve carbon neutrality by 2025, and to meet the Biden 
administration’s climate goal of reducing emissions by 50 percent by 2030 and achieving 
net zero emissions by 2050. 

Work is already under way in these areas:  
• Emissions reduction from on-site energy use, waste anesthetic gases, vehicle fleets 

and refrigerants
• The designation of an executive-level leader to spearhead emissions reduction
• An inventory of supply chain emissions
• Development of a climate resilience plan that includes anticipating the needs of the 

community

https://atriumhealth.org/about-us/newsroom/news/2022/06/atrium-health-leaders-attend-white-house-event-pledging-to-reduce-carbon-emission


Energy-driven Emissions Reduction
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Energy used in buildings 
makes up 94% of Atrium’s 

Scope 1 & 2 GHG emissions

Since 2012, Atrium has 
reduced energy 

consumption by >30%, 
thus shrinking its 
Scope 1 and 2 

footprint by >28%



Environmental 
Sustainability 
at Atrium 
Health in 2022

Waste Reduction
• Recycling rate at 25% in Charlotte market
• Reduced 98% of single-use plastic water bottles at 32 locations (incl. Charlotte hospitals)
• Composting food waste is in the planning stage

Energy Efficiency
• Nine (9) facilities are ENERGY STAR certified; avoided $5.5M in energy expense in 2021 

compared to 2012 (enough money to power 7 hospitals)
• Received the 2022 ENERGY STAR Sustained Excellence award (5th year in row)

Air Quality
• Designation as a Tree Campus Healthcare Institution by the Arbor Day Foundation.
• Part of the inaugural class of 16 Tree Campus Healthcare facilities
• Planted and sponsored 340 trees at school tree planting with TreesCharlotte, prepped 800 

tree seedlings for giveaways at a COVID vaccine event

Engagement
• Facility-based Green Teams & Sustainability Champions across the Enterprise
• Environmental Action Council with cross-functional task forces
• Public Atrium Health Environmental Sustainability webpage

https://atriumhealth.org/about-us/newsroom/news/2022/04/atrium-health-earns-2022-energy-star-partner-of-the-year-sustained-excellence-award
https://www.arborday.org/programs/tree-campus-healthcare/
https://atriumhealth.org/about-us/environmental-sustainability


Top Lessons Learned

Must have leadership buy in Data, data, data! Engagement



Thank You!
Follow up questions may be addressed to 
Saadat Khan saadat.khan@stanfordhealthcare.org
Christina Sanborn csanborn@Mazzetti.com

mailto:saadat.khan@stanfordhealthcare.org
mailto:csanborn@Mazzetti.com

